Many inflammatory bowel disease risk loci include regions that regulate gene expression in immune cells and the intestinal epithelium.
The contribution of genetic factors to the pathogenesis of inflammatory bowel disease (IBD) has been established by twin, targeted-sequencing, and genome-wide association studies. These studies identified many risk loci, and research is underway to identify causal variants. These studies have focused mainly on protein-coding genes. We investigated other functional elements in the human genome, such as regulatory regions. Using acetylated histone 3 lysine 27 chromatin immunoprecipitation and sequencing, we identified tens of thousands of potential regulatory regions that are active in intestinal epithelium (primary intestinal crypts and cultured organoids) isolated from resected material and from biopsies collected during ileo-colonoscopies and immune cells (monocytes, macrophages, CD34(+), CD4(+), and CD8(+)). We correlated these regions with susceptibility loci for IBD. We have generated acetylated histone 3 lysine 27 profiles from primary intestinal epithelium and cultured organoids, which we have made publically available. We found that 45 of 163 single nucleotide polymorphisms (SNPs) associated with IBD overlap specifically with active regulatory elements. In addition, by taking strong linkage disequilibrium into account, another 47 IBD-associated SNPs colocalized with active regulatory elements through other SNPs in their vicinity. Altogether, 92 of 163 IBD-associated SNPs correlated with distinct active regulatory elements-a frequency 2.5- to 3.5-fold greater than that expected from random sampling. The variations in these SNPs often create or disrupt known binding motifs; they might affect the binding of transcriptional regulators to alter expression of regulated genes. In addition to variants in protein coding genes, variants in noncoding DNA regulatory regions that are active in intestinal epithelium and immune cells are potentially involved in the pathogenesis of IBD.